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REMOTE OPERATION RECEIVING SYSTEM,
REMOTE OPERATING SYSTEM AND
PROGRAM THEREOF

CROSS REFERENCE TO RELATED
APPLICATION

This application claims the priority of Japanese Patent
Application No. 2013-220216, filed on Oct. 23, 2013 in the
Japan Patent Office, and all the benefits accruing therefrom
under 35 U.S.C. §119. The contents of the above-listed patent
application in their entirety are herein incorporated by refer-
ence.

TECHNICAL FIELD

The invention relates to a remote operation receiving sys-
tem for receiving remote operation instructions to enable a
target equipment to perform corresponding actions, a remote
operating system provided with the system, and a program
enabling a computer to implement at least some of the func-
tions which the system can provide.

BACKGROUND ART

In the past, a system for controlling a device according to
the commands from a user is known. For example, a remote
operating system for a robot is known for easily enabling the
robot provided remotely to operate safely and accurately (for
example, see the patent document 1).

According to the system, the action instructions (the opera-
tion instructions) are sent to the control device of the robot by
a device on the user side based on the commands from the
user. On the other hand, the real condition of the robot deliv-
ered by the control device of the robot is displayed by the
device on the user side. Further, the condition of the robot
before the communication delay is presumed and displayed
by the device on the user side, so that the robot provided
remotely can operate effectively as expected by the user.

TECHNICAL DOCUMENT IN PRIOR ART
Patent Document

Patent Document 1: The Japanese Patent [Laid-Open Publica-
tion No. 8-108387

SUMMARY
Technical Problem

However, in the system for operating (controlling)
remotely the target equipment such as vehicles, robots based
on the communication, due to the communication delay, the
time delay will be generated from when the target equipment
is started to be controlled by the control device adjacent to the
target equipment according to the operation instruction from
the remote device on the user side to when the control results
are displayed by the device on the user side. Further, the time
delay will be generated from when the operation instruction is
initially sent to the control device from the device on the user
side according to the command from the user to when the
target equipment is controlled to perform the action to which
the said operation instruction corresponds by the control
device.

According to the aforementioned prior art, the impact
caused by the time delay can be relieved by presuming the
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2

condition of the target equipment and displaying the pre-
sumed results, however, because there are errors contained in
the presumed results, which may cause the user to perform the
remote operation on the target equipment based on the wrong
knowledge of the current condition.

In addition, if the time delay is longer, then sometimes,
there is a big difference between the condition of the target
equipment identified by the user when the remote operation is
performed and the condition of the target equipment when the
action to which the remote operation instruction corresponds
is performed. In this case, the executive results meeting the
user’s operating aim can’t be generated, even if the action to
which the remote operation instruction corresponds is per-
formed by the target equipment.

The invention is proposed in view of the above problems,
and the aim in that is to provide a technical solution, which
can prevent the generation of the executive results which
don’t meet the operating aim, caused by the time delay before
the action to which the remote operation instruction corre-
sponds is performed by the target equipment.

Solution to Problem

The remote operation receiving system includes a receiv-
ing unit, a sending unit, a detecting unit and a control unit. The
receiving unit receives a remote operation instruction for the
target equipment from an external device. The sending unit
generates the provided data provided to the external device
indicating the condition of the target equipment according to
the monitoring data from a monitoring device, and sends the
provided data to the external device sequentially. The moni-
toring device referred to here is the device for monitoring at
least one of the target equipment and the surroundings of the
target equipment and outputting the monitoring data indicat-
ing the monitoring results. The external device sends the
remote operation instruction to the remote operation receiv-
ing system and displays the condition of the said target equip-
ment according to the provided data received from the remote
operation receiving system. The condition referred to here
should be construed in a broader way, involving the environ-
ment in which the target equipment is located, that is, the
surrounding circumstance (atmosphere) of the target equip-
ment, and the condition of the target equipment itself. In
addition, when the target equipment is the device for enabling
some functions to the target object such as a robot’s arm for
clamping and handling a target object, the condition of the
target equipment may also include the condition of the said
target object controlled by the target equipment, and the cor-
respondence between the target equipment and the target
object.

The detecting unit detects the condition variation in the
target equipment generated between the pre-performing tim-
ing and the operation reference timing according to the moni-
toring data from the monitoring device, the pre-performing
timing is the timing before the action to which the remote
operation instruction received by the receiving unit corre-
sponds is performed by the target equipment. The operation
reference timing referred to here is the time point when the
condition displayed in the screen in the remote device is
monitored from the monitoring device when the remote oper-
ating device is operated.

Based on the condition variation detected by the detecting
unit, if the condition variation is great than the reference, the
control unit controls the target equipment not to perform the
action to which the remote operation instruction corresponds,
and when the condition variation is equal or less than the
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reference, the control unit controls the target equipment to
perform the action to which the remote operation instruction
corresponds.

According to the remote operation receiving system, if the
condition of the target equipment identified by the user when
the remote operation is performed is different from the con-
dition of the target equipment before the action to which the
remote operation instruction corresponds is performed, for
example, the action to which the remote operation instruction
corresponds performed by the target equipment can be post-
poned, prohibited or stopped.

Therefore, according to the remote operation receiving
system, the generation of the executive results which don’t
meet the user’s operating aim can be suppressed which are
caused by the time delay before the action to which the remote
operation corresponds is performed by the target equipment
based on the remote operation, or caused by the time delay
before the condition of the target equipment is displayed by
the external device according to the monitoring action.

Again, to the extent that the said time delay should not be
ignored, the invention can be applicable to the remote opera-
tion receiving system separated from the external device.
Therefore, the remote referred to here should be construed in
a broader way, and the distance between the external device
and the remote operation receiving system is not defined
exactly. For example, the external device and the remote
operation receiving system can be connected with a commu-
nication cable which is about several meters long at most
therebetween, or connected by means of the wide area net-
work such as the Internet.

In addition, the said sending unit can be configured to send
apart or all of the monitoring data from the monitoring device
as the said provided data to the external device. In addition,
the sending unit can be configured to process or not process
the monitoring data from the monitoring device and send
them as the said provided data to the external device.

In addition, the remote operation receiving system can be
configured to include the accumulation unit, which is config-
ured to store the monitoring data from the monitoring device
as the history data at each timing in the storing device. In this
case, the detecting unit can be configured to detect the con-
dition variation in the target equipment referring to the history
data at each monitoring timing stored in the storing unit.

In addition, the sending unit can be configured to send the
provided data for the external device to the external device
together with the identification code at the corresponding
monitoring timing. As an example of the identification code
referred to here, there is the monitoring timing itself or the
data managing code which can determine the monitoring
timing, and so on. In addition, the accumulation unit can be
configured to store the said history data in the storing unit in
the manner in which an individual identification code is added
at each monitoring timing.

Corresponding to the structure of the remote operation
receiving system, the external device can be configured to, if
the operation of instructing to send the remote operation
instruction is performed, send the remote operation instruc-
tion corresponding to the operation to the remote operation
receiving system together with the information source of the
condition displayed at the operation, that is, the identification
code of the provided data.

Inthis case, the receiving unit included in the remote opera-
tion receiving system can be configured to receive the remote
operation instruction and the identification code. In addition,
the detecting unit can be configured to detect the condition
variation in the target equipment referring to the history data
at each monitoring timing stored in the storing unit, and at the
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same time, according to the identification code received by
the receiving unit, determine the history data indicating the
condition of the target equipment at the operation reference
timing.

In addition, there is a camera contained in the monitoring
device, for taking photographs of at least one of the target
equipment and the surroundings of the target equipment, and
outputting the taken-photograph data as the said monitoring
data.

Then, the sending unit can be configured to send the taken-
photograph data from the camera as the said provided data to
the external device. In this case, the external device can be
configured to display the photographs according to the taken-
photograph data delivered from the remote operation receiv-
ing system. In addition, the detecting unit can be configured to
detect the condition variation in the target equipment accord-
ing to the taken-photograph data.

The remote operation is performed by the user according to
the condition of the target equipment obtained from the taken-
photograph displayed in the external device. According to the
structure of the said remote operation receiving system, if to
the condition of the target equipment obtained by the user at
the remote operation according to the taken-photograph is
different from the condition at the said performing timing, the
user only needs to control the target equipment not to perform
the action to which the remote operation instruction corre-
sponds and then the action performed at the target equipment
which don’t meet the user’s operating aim can be suppressed.

Also, as to the condition variation in the target equipment
generated between the pre-performing timing and the opera-
tion reference timing, the detecting unit can be the unit for
detecting the condition difference between two time points
including not only the pre-performing timing and the opera-
tion reference timing, and moreover, when the conditions at
each timing between the pre-performing timing and the
operation reference timing are considered, the detecting unit
can be the unit for detecting the condition variation occurred
at each timing between the pre-performing timing and the
operation reference timing.

For example, the said condition variation detected by the
detecting unit can be a scalar or a vector formed by numeral-
izing of the difference between the value at the pre-perform-
ing timing and the value at the operation reference timing
with at least one interested parameter. In addition, the varying
amount in the interested parameter(s) between the pre-per-
forming timing and the operation reference timing (for
example, the accumulation value of the absolute values of
varying amounts at various timings) can be numeralized
through the said condition variation, and the variation mag-
nitude and the variation rate in the interested parameter
between the pre-performing timing and the operation refer-
ence timing can also be numeralized through the said condi-
tion variation.

By the way, the said condition variation can be represented
by the determination if there is one or more specified events
causing the condition variation of the target equipment
occurred from the pre-performing timing to the operation
reference timing, and also can be represented by the occurring
times thereof. When the said condition variation is repre-
sented by a numerical value, the said reference used by the
control unit can be represented as a threshold. On the other
hand, the control unit can be configured to, determine the said
condition variation to be greater than the reference if there is
a specified event occurred, and determine the said condition
variation to be lower than the reference if there is no specified
event occurred, in which the reference is considered as the
condition whether there is no specified event occurred.
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In addition, the control unit can be configured to, if the
condition difference between the condition of the target
equipment at the pre-performing timing and the condition of
the target equipment at the operation reference timing, that is,
the said condition variation is greater than the reference, then
before the said difference becomes equal or less than the
reference, control the target equipment not to perform the
action to which the remote operation instruction corresponds,
and, when the said difference is equal or less than the refer-
ence, control the target equipment to perform the action to
which the remote operation instruction corresponds. By the
way, the control unit can be configured to, if the condition in
which the said difference is greater than the reference lasts for
more than a specified time, then withdraw the remote opera-
tion instruction.

If the control unit is configured to withdraw the remote
operation instruction once the said difference is greater than
the reference, when the communication environment
between the external device and the remote operation receiv-
ing system deteriorates, or the condition variation of the target
equipment is overreacted, the following inconvenience may
be occurred. That is, in order to enable the target equipment to
perform the action to which the remote operation instruction
corresponds, the user may need to operate the external device
for several times.

For this case, if the control unit is configured to be in
standby before the said difference becomes equal or less than
the reference, then as long as the target equipment is con-
trolled to perform the action to which the remote operation
instruction corresponds when the said difference is equal or
less than the reference, the said inconvenience can be sup-
pressed.

In addition, the function of at least one of the units included
in the remote operation receiving system can be implemented
through programs, by the computer of the information pro-
cessing system for receiving the remote operation instruction
for the target equipment from the external device. The pro-
grams enabling the computer to implement these functions
can be stored in the computer readable storing medium such
as the optic disc of CD-ROM and DVD, magnetic disk, and
semiconductor storage.

In addition, the invention can be used in the form of includ-
ing the remote operating device and the remote operating
system of the said remote operation receiving system, the
remote operating device characterized by the said external
device.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1is ablock diagram showing the structure of a remote
operating system.

FIG. 2 is the flow chart showing the storage sending action
performed by the host unit of the local server.

FIG. 3 is the flow chart showing the reception displaying
action performed by the host unit of the remote operating
device.

FIG. 4 is the flow chart showing the instruction receiving
action performed by the host unit of the local server.

FIG. 5 is a diagram showing the variation in the GUI screen
operated remotely when the target equipment is an in-vehicle
device.

FIG. 6 is a diagram showing the first example of the history
data group.

FIG. 7 is a diagram showing the second example of the
history data group.

FIG. 8 is a diagram showing the third example of the
history data group.
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FIG. 9 is a diagram illustrating the determination whether
to enable the target equipment to perform the action to which
the remote operation instruction corresponds based on the
vibration variation, and also a diagram showing the variation
of the vibration (acceleration) with the time.

FIG. 10 is a diagram showing the fourth example of the
history data group.

Reference Numerals

1 remote operating system
20 monitoring device group
21 first camera

10 target equipment
23 second 25 sensors
camera

31 host unit 33 storing unit
37 connecting interface

30 local server
35 communicating unit
50 remote operating device

51 host unit 53 storing unit 55 communicating unit
57 displaying unit 59 input unit 311 CPU
511 CPU NT wide area network

MODE FOR THE INVENTION

Hereinafter, embodiments of the invention will be
described with reference to the accompanying drawings.
However, the invention is not limited to the embodiments
described below, but can take various forms.

FIG. 1 is a view showing the remote operating system 1
according to the embodiment, which includes the equipment
as a remote operation target (referred to as a target equipment
below) 10, monitoring device group 20, local server 30 and
remote operating device 50. As an example of the target
equipment 10, there are mobile objects like various robots,
vehicles, aircrafts, rockets and satellites, for example, the
robot for industry and the robot for aerospace exploration;
and devices provided in these mobile objects.

The monitoring device group 20 is consisted of a plurality
of monitoring devices 21, 23 and 25 for monitoring the target
equipment 10 and its surroundings. FIG. 1 shows an example
of the monitoring device group 20 which includes a first
camera 21, a second camera 23 and a plurality of sensors 25.
As an example of the first camera 21, there is the camera for
taking photographs of the target equipment 10, and as an
example of the second camera 23, there is the camera for
taking photographs of the surroundings of the target equip-
ment 10.

In more detail, the first camera 21 can take photographs of
the robot’s arm as the target equipment 10, and the second
camera 23 can take photographs of the objects handled/oper-
ated by the robot’s arm. In addition, the first camera 21 can
take photographs of the in-vehicle devices as the target equip-
ment 10, and the second camera 23 can take photographs of
the surroundings of the vehicle (for example, the front of the
vehicle) carrying the in-vehicles devices. As an example of
the target equipment 10 as the in-vehicle devices, for
example, the in-vehicle devices functioned as HMI (Human
Machine Interface) and taking control of the inside of the
vehicle according to the user’s commands can be provided in
the vehicle, thereby performing remote operations (opera-
tion) remotely to the vehicle.

As an example of the plurality of sensors 25, there are the
sensors for monitoring the surroundings of the target equip-
ment 10 or the sensors for monitoring the condition of the
target equipment 10. For example, there are the sensors for
detecting the humidity/temperature/illumination of the sur-
roundings of the target equipment 10, or the sensors for
detecting the positions/speed/acceleration/posture/traveling
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direction/vibrating/swaying and so on of the target equipment
10 or the movable part thereof, or the sensors for detecting the
internal temperature and so on of the target equipment 10.

The local server 30 is connected with the target equipment
10 and the monitoring device group 20 through cables or
wirelessly. For example, the local server 30 is arranged in the
same mobile object (vehicles, and so on) together with the
target equipment 10 and the monitoring device group 20.

The local server 30 is configured to be able to not only
control the target equipment 10, but also obtain the monitor-
ing data from the monitoring devices 21, 23, 25 constituting
the monitoring device group 20. As an example of the moni-
toring data, there are the taken-photograph data representing
the taken photographs of the target equipment 10 taken by the
first camera 21, the taken-photograph data representing the
taken photographs of the surroundings of the target equip-
ment 10 taken by the second camera 23, and the detected
values of the physical quantities detected by sensors 25.

FIG. 1 shows the local server 30 which includes a host unit
31, a storing unit 33, a communicating unit 35 and a connect-
ing interface 37. The host unit 31 mainly includes a CPU 311,
a ROM 313 for storing various programs, and a RAM not
shown. The CPU 311 implements the functions which the
local server 30 can provide by performing the actions based
on the programs stored in the ROM 313.

The storing unit 33 is an auxiliary storing device consisted
of flash disk or hard disk devices, and so on (in other words,
a non-volatile storing device, the data onto which can be
rewritten electronically), used to store the data or setting
information, and so on generated by the CPU 311 when
performing actions.

The communicating unit 35 is controlled by the host unit
31, implementing communications with the remote operating
device 50 by means of the wide area network NT, for
example, which is consisted of the wireless communicating
units such as the cellular communicating unit or WiFi com-
municating unit. The connecting interface 37 is connected to
the target equipment 10 and the monitoring device group 20
for forwarding the signals received and sent between the
target equipment 10 along with the monitoring device group
20, and the host unit 31.

On the other hand, the remote operating device 50 is pro-
vided remotely, far away from the target equipment 10 and
subject to the operations from users. For example, the remote
operating device 50 is constructed by installing the programs
for implementing the functions of the remote operating
device 50 in a well-known personal computer.

FIG. 1 shows the remote operating device 50 which
includes a host unit 51, a storing unit 53, a communicating
unit55, adisplaying unit 57 and an input unit 59. The host unit
51 mainly includes a CPU 511, and a ROM and a RAM not
shown, implementing the functions which the remote operat-
ing device 50 can provide by performing the actions based on
various programs in the CPU 511. These programs are stored
in the storing unit 53, which is an auxiliary storing device
consisted of flash disk or hard disk devices, and so on.

The communicating unit 55 is controlled by the host unit
51, implementing the communication with the local server 30
by means ofthe wide area network NT. The displaying unit 57
is consisted of a liquid crystal display, and so on, and con-
trolled by the host unit 51, displaying the user-oriented infor-
mation screen. In addition, the input unit 59 is consisted of
pointers such as a mouse, a touch screen, or user operable
equipment such as a keyboard, inputting operation informa-
tion (commands) from users to the host unit 51.

Next, the description of the storage sending action per-
formed by the hostunit 31 ofthe local server 30 will be made
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with reference to FIG. 2. Hereinafter, the actions performed
by the CPU 31 will be described, regarding the host unit 31 as
the acting body for the purpose of description. Likewise, the
actions performed by the CPU 511 will be described, regard-
ing the host unit 51 as the acting body.

The storage sending action shown in FIG. 2 is performed at
each predetermined sampling period by the hostunit 31. Once
the storage sending action starts, the host unit 31 obtains the
monitoring data output from the monitoring devices 21, 23,
25 which are connected to the connecting interface 37 (Step
S110). The set of monitoring data obtained at the step S110
represents the condition of the target equipment 10 monitored
at this timing. As far as the scope of the condition of the target
equipment 10 referred to here, in addition to the surroundings
(atmosphere), it also includes the condition of the target
equipment 10 itself.

Then, the history data generated after the monitoring data
from each monitoring device obtained at the step S110 is
collected will be associated with the managing 1D and regis-
tered into the history database of the storing unit 33 by the
host unit 31 (S120). Here, the history database is a database
registered with the history data at each monitoring timing by
associating them with individual managing IDs.

When the action of the step S120 is completed, the host unit
31 generates the outside-provided data provided to the remote
operating device 50 according to the monitoring data
obtained from each monitoring device at the step S110, adds
a corresponding managing ID to the outside-provided data to
form communicating data, and sends the communicating data
to the remote operating device 50 through the communicating
device 35 (Step S130).

At the step S130, the outside-provided data which contains
a part or all of the monitoring data from each monitoring
device obtained at the step S110 is generated, and can be sent
to the remote operating device 50. The outside-provided data
can be the data containing the monitoring data itself output
from the monitoring devices 21, 23, 25, or the data containing
the processed version of the monitoring data or the informa-
tion extracted from the monitoring data. For example, the host
unit 31 can generate the outside-provided data which contains
the parameter values representing the condition of the target
equipment 10 generated by parsing the monitoring data. In
the following, the parameters representing the condition of
the target equipment 10 are referred to as condition param-
eters.

In more detail, at the step S130, the outside-provided data
can be sent, which contains only the taken-photograph data
by the first camera 21 and the second camera 23 among the
taken-photograph data by the first camera 21 and the second
camera 23 and the detected values of sensors 25 which are
obtained at the step S110 as the monitoring data. As another
example, at the step S130, the outside-provided data can be
sent which contains all of the taken-photograph data by the
first camera 21 and the second camera 23 and the detected
values of sensors 25 which are obtained at the step S110 as the
monitoring data.

In addition, the outside-provided data containing the posi-
tion of a taken object generated by parsing the taken-photo-
graph data as the above-mentioned condition parameter can
be sent by the host unit 31. For example, when the target
equipment 10 is a robot’s arm, the outside-provided data
containing the relative position of the target object handled by
the robot’s arm with respect to the robot’s arm as the above-
mentioned condition parameter can be sent.

The host unit 31 adds an individual managing 1D to the
history data at each monitoring timing and saves them into the
storing unit 33 by performing the actions of the steps
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S110~S130 at each sampling period, thereby storing the his-
tory data at each monitoring timing into the storing unit 33.
The managing ID can be the data representing the monitoring
timing, such as day, hour, minute and second, or the reference
numerals for counting every time recording the history data.
The managing ID can be any identification code which can
determine the relationship of the monitoring timings between
the history data.

Next, the description of the action for receiving the com-
municating data including the outside-provided data and the
managing ID by the remote operating device 50 will be made
with reference to FIG. 3. Once the executive instruction for
the reception displaying action is input by the input unit 59,
the host unit 51 (in more detail, the CPU511) performs the
reception displaying action shown in FIG. 3.

Once the reception displaying action starts, the host unit 51
performs the updating operation of the information screen
(Step S210). In more detail, at the step S210, it determines
whether the communicating unit 55 receives new outside-
provided data from the local server 30, and if the new outside-
provided data is received, then the information screen dis-
played by the displaying unit 57 is updated, so that the latest
condition of the target equipment 10 which is determined
according to the outside-provided data is displayed. Then, it
goes to the step S220. On the other hand, if no new outside-
provided data is received, then the information screen is not
updated and it goes to the step S220.

At the step S210 as the first one, the displaying unit 57
displays the information screen representing the condition of
the target equipment 10 according to the outside-provided
data received from the local server 30 by the communicating
unit 55. The condition of the target equipment 10 displayed in
the information screen is later than the one at the real moni-
toring timing, and the time difference between them is at least
the time required for the outside-provided data being sent
from the local server 30 to the remote operating device 50.

When the outside-provided data contains the taken-photo-
graph data of the first camera 21 and the second camera 23, for
example, the taken photographs of the first camera 21 and the
second camera 23 are displayed in the said information
screen. In addition, when the outside-provided data contains
the detected values of the sensors 25, for example, in the said
information screen, the detected values of the sensors 25 are
displayed as simple character information (numerical val-
ues), or the graph showing the variation of the detected values
with the time.

Once it goes to the step S220, the host unit 51 determines
whether a remote operation is performed on the target equip-
ment 10. The remote operation is done by the input unit 59
operated by the user.

Then, if no remote operation is performed on the target
equipment 10 (NO in the step S220), then it determines
whether an end instruction for the reception displaying action
is input from the input unit 59 (Step S240). Then, if no end
instruction is input (NO in the step S240), then it goes to the
step 5210, and if there is an end instruction input (YES in the
step S240), then the reception displaying action ends.

On the other hand, if it is determined that a remote opera-
tion is performed on the target equipment 10 (YES in the step
S220), then a remote operation instruction for the target
equipment 10 to perform the action corresponding to the
remote operation is sent by the host unit 51 to the local server
30 via the communicating unit 55 (Step S230).

However, when the remote operation instruction is sent to
the local server 30, the communicating data in which the
managing ID of the latest outside-provided data is added to
the remote operation instruction is generated, the latest out-
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side-provided data is the information source of the condition
of'the target equipment 10 displayed in the information screen
at the timing of the remote operation. Then, the communicat-
ing data is sent to the local server 30. The sent managing ID is
the managing ID which is received from the local server 30
together with the latest outside-provided data as the said
information source.

Then, again, the host unit 51 performs the actions after the
step S210. The host unit 51 updates the information screen
displayed on the displaying unit 57 in order that the latest
condition of the target equipment 10 can be displayed, and
receives the remote operation performed on the target equip-
ment 10 and sends the corresponding remote operation
instruction together with the managing ID. The sent manag-
ing ID is used to, in the local server 30, determine the user-
identified condition of the target equipment 10 displayed in
the information screen when the said remote operation is
performed by the remote operating device 50.

Then, the description of the details of the instruction
receiving action performed by the host unit 31 of the local
server 30 in order to receive the remote operation instruction
will be made with reference to FIG. 4. The host unit 31
performs the instruction receiving action shown in FIG. 4
repeatedly.

Once the instruction receiving action begins, the host unit
51 is in standby condition before receiving the remote opera-
tion instruction from the remote operating device 50 (Step
S310). Then, once the remote operation instruction is
received (YES in the step S310), the actions following the
step S320 are performed.

At the step S320, according to the managing ID added into
the remote operation instruction received from the remote
operating device 50, the history data stored in the storing unit
33 and associated with the managing 1D is referred to. Then,
the condition parameters at the monitoring timing to which
the said managing ID corresponds (referred to as the opera-
tion reference timing hereinafter) are computed according to
the history data. The operation reference timing corresponds
to the monitoring timing of the condition of the target equip-
ment 10 displayed in the information screen at the said remote
operation timing when the remote operation instruction is
sent from the remote operating device 50. In other words, the
operation reference timing corresponds to the monitoring
timing of the condition of the identified target equipment 10
which is presumed to be identified when the remote operation
is done by the user.

The set of condition parameters, the values of which have
been computed here refer to a set of parameters representing
all conditions of the target equipment 10 which have effect on
the executive results of the actions when the target equipment
10 is made to perform the action to which the remote opera-
tion instruction corresponds. In the set of condition param-
eters, the values of which have been computed here, there are
not only the parameters representing the condition of the
target equipment 10 identifiable from the information screen
by to the user, but also the parameters representing the con-
dition of the target equipment 10 determined by the monitor-
ing data from the monitoring devices which is not displayed
in the information screen. In addition, in these condition
parameters, in addition to the parameters computed based on
the history data, there are the parameters computed formally
by the detected values of sensors 25 expressed by the
extracted history data.

By the way, in these computed condition parameters, there
are the parameters representing the condition of the target
equipment 10 and the surroundings of the target equipment 10
atthe instant corresponding to the operation reference timing,
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and the parameters representing the condition variation from
the timing which is a specified period earlier than the opera-
tion reference timing, to the operation reference timing. In
addition, in a set of the condition parameters, there is a param-
eter of O or 1 to represent whether there is a certain condition
happened.

In addition, when computing the value according to the
type of the condition parameter, not only the history data at
the monitoring timing in consistent with the operation refer-
ence timing can be referred to, but also the history data at the
monitoring timing before that timing can be referred to. For
example, when computing the variation amount of the con-
dition with the time, which is a condition parameter, the
history data at the previous monitoring timing also can be
referred to.

In more detail, as an example of the condition parameters
computed according to the taken-photograph data contained
in the history data, there are the parameters such as the posi-
tion/speed/acceleration/posture of the target equipment 10
determined according to the taken-photograph data, or the
parameters representing the variation of the position/speed/
acceleration/posture and so on (such as the trace) with the
time by the values or time sequence data and so on represent-
ing the trace shape of the equipment. In addition, when the
taken-photograph data is the taken-photograph data of a GUI
screen in which the photograph of the target equipment 10 is
taken, as an example ofthe condition parameters, there are the
parameters representing the type or the displaying position of
the object displayed in the GUI screen.

In addition, when the target equipment 10 is a robot’s arm,
as an example of the condition parameters, there are the
parameters representing the condition of the robot’s arm (the
position, posture, vibration magnitude of the movable part,
and so on), or the parameters representing the condition of the
target object handled/operated by the robot’s arm (the posi-
tion, posture, vibration magnitude, and so on).

At the step S320, as described above, when the target
equipment 10 performs the actions based on the remote
operation instruction, the values of a set of parameters, the
executive results of which are changed, at the operation ref-
erence timing are computed as a set of condition parameters.
A set of condition parameters to be computed can be preset by
the designer of the remote operating system 1 for various
types of the remote operation instructions.

Once the action of the step S320 is completed, the host unit
51 computes the values of the condition parameters at the
current timing to which the condition parameters the values of
which have been computed at the step S320 corresponds
(Step S330). That is, the values of the condition parameters at
the operation reference timing are computed at the step S320,
and the current values related to these condition parameters
are computed at the step S330.

Atthe step S330, the current values of the condition param-
eters can be computed referring to the latest history data
stored in the storing unit 33. Alternatively, the current values
of' the said condition parameters can be computed by obtain-
ing the latest monitoring data from the monitoring device
group 20. As to the condition parameters the condition param-
eter values of which cannot be computed only referring to the
latest history data, the current values of the corresponding
condition parameters also can be computed referring to the
monitoring data at the timing a little earlier than the current
timing.

Once the action of the step S330 is completed, it goes to the
step S340, and the host unit 51 selects the condition parameter
as an object to be determined from the set of condition param-
eters the values of which have been computed at the steps
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S320, S330, and computes the difference between the current
values of the selected condition parameters and the values of
the condition parameters at the operation reference timing
(Step S345). Then, determine if the difference is in the toler-
ance range (Step S350). If the difference is in the tolerance
range (YES in the step S350), then it is determined to be
qualified (Step S360), and if the difference is not in the tol-
erance range (NO in the step S350), then it is determined to be
unqualified (Step S370). Then, it goes to the step S380.

For example, the tolerance range used in the determination
standard at the step S350 can be preset according to the
different types of the remote operation instructions and the
different types of the condition parameters. When the condi-
tion parameters are the parameters of 0 or 1 to represent if
there is the above certain condition happened, if the current
values of the condition parameters of the host unit 51 are
consistent with the corresponding values at the operation
reference timing, then it is determined to be in the tolerance
range, if not, then it is determined to be not in the tolerance
range.

At the step S380, the host unit 31 determines if all the
condition parameters have been selected and subject to the
action of the step S350. Then, if there is any condition param-
eter left unselected (No in the step S380), then it goes to the
step S340, and a left condition parameter is reselected. Then,
the actions following the step S345 are performed.

If it is determined that all the condition parameters have
been subject to the action of the step S350 (YES in the step
S380), then determine whether the target equipment 10
should be controlled to perform the action to which the
remote operation instruction received from the remote oper-
ating device 50 corresponds, according to the determined
results of the condition parameters indicating qualified or not
(Step S390).

For example, if it is determined that all the condition
parameters are qualified, then it can be determined that the
target equipment 10 should be controlled to perform the
action to which the remote operation instructions correspond;
or the target equipment 10 should be controlled to not perform
the action to which the remote operation instructions corre-
spond, even if there is only one condition parameter deter-
mined to be not qualified.

In addition, the following method can also be adopted: if
the number of the condition parameters determined to be
qualified among all the condition parameters is beyond a
specified ratio, then determine to control the target equipment
10 to perform the action to which the remote operation
instruction corresponds; or otherwise, determine to control
the target equipment 10 not to perform the action to which the
remote operation instruction corresponds. Alternatively, the
following method for determining can also be used: mark
how qualified when the determination is made at the steps
8360, S370, if the total mark is larger than the reference mark,
then determine to control the target equipment 10 to perform
the action to which the remote operation instruction corre-
sponds; or otherwise, determine to control the target equip-
ment 10 not to perform the action to which the remote opera-
tion instruction corresponds.

At the step S390, if it is determined to control the target
equipment 10 to perform the action to which the remote
operation instruction corresponds (YES in the step S390),
then it goes to the step S400, the host unit 31 inputs the control
instruction to which the remote operation instruction corre-
sponds to the target equipment 10 via the connecting interface
37, to control the target equipment 10 to perform the action to
which the remote operation instruction corresponds. Further,
the communicating data containing the message indicating
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that the action to which the remote operation instruction
corresponds has been performed is sent to the remote operat-
ing device 50 via the communicating device 35 (Step S410).
Then, the instruction receiving action terminates temporarily.

In addition, at the step S390, if it is determined to control
the target equipment 10 not to perform the action to which the
remote operation instruction corresponds (NO in the step
S390), then it goes to the step S420, and the host unit 31
determines whether the re-determination regarding to the
qualification is to be made. At the step S420, for example, it is
determined to re-determine within the specified time after the
remote operation instruction is received, and it is determined
not to re-determine after the specified time after the remote
operation instruction is received.

Then, if it is determined to re-determine (YES in the step
S420), then it goes to the step S330, and the host unit 31
re-computes the values of corresponding condition param-
eters at the current timing and performs the actions following
the step S340. On the other hand, if it is determined not to
re-determine (NO in the step S420), then it goes to the step
S430, and the host unit 31 sends the communicating data
containing the message indicating the abandonment of the
remote operation instruction to the remote operating device
50 via the communicating unit 35 (Step S430). Then, the
instruction receiving action terminates temporarily. The mes-
sage contained in the communicating data sent at the steps
S410, S430 is displayed in the information screen in the
remote operating device 50.

In the above, the structure of the remote operating system
1 according to the embodiment has been described, however,
the following actions can be performed at the steps S320,
S330 in place of the computing of the values of the condition
parameters at the operation reference timing and the values of
the condition parameters at the current timing. That is, the
step S320 can be skipped, and at the step S330, referring to the
history data from the operation reference timing to the current
timing, the host unit 31 can perform the action detecting if
there is variation occurred in the interested condition during
the time from the operation reference timing to the current
timing, or the action detecting the variation amount of the
interested condition, and computing the value indicating the
existence of the variation or the value of the variation amount
as the condition parameter.

If this type of condition parameter is selected at the step
S340, then the step S345 can be skipped, and at the step S350,
it is determined if the variation amount represented by the
condition parameter is in the tolerance range. Alternatively, it
is determined whether the condition parameter indicates that
there is no variation in the condition, and if there is no varia-
tion, then it is determined to be qualified (Step S360), and if
there is variation, it is determined to be unqualified (Step
S370).

Next, the description of the examples of the remote oper-
ating system 1 will be made with reference to FIGS. 5 to 10.

EXAMPLE 1

The example 1 is the remote operating system 1 in which
the target equipment 10 is an in-vehicle device. As an example
of the in-vehicle device which functions as a HMI (Human
Machine Interface), there is the in-vehicle device for control-
ling the inside of the vehicle (including the device itself)
according to the commands from the user. In more detail, as
an example, there is the device for displaying a GUI screen
and performing corresponding actions according to the
operation information for the GUI screen from the user. In the
remote operating system 1 of the example, the said in-vehicle
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device as the target equipment 10 is operated remotely by the
user through the remote operating device 50, thereby the
vehicle is operated remotely.

For example, the local server 30 is connected with the first
camera 21 for taking photographs of the GUI screen in the
in-vehicle device, the second camera 23 for taking photo-
graphs of the front of the vehicle which is carrying the in-
vehicle device, and a GPS receiver and a plurality of sensors
25 such as the vehicle speed sensor and the acceleration
sensor, and the history data containing the corresponding
monitoring data is stored in the storing unit 33. In the remote
operating device 50, the GUI screen in the in-vehicle device is
displayed according to taken-photograph data of the first
camera 21 contained in the outside-provided data.

When an remote operation, in which an item in the menu
window Wn (referring to FIG. 5) displayed in GUI screen of
the in-vehicle device in the remote operating device 50 is
pressed, is done by the user, the remote operation instruction
for indicating the operation for pressing the corresponding
coordinates of the selected item in the GUT screen, that is, the
remote operation instruction containing the coordinates
information, is sent from the remote operating device 50 to
the local server 30.

Here, during the time in which the remote operation
instruction is sent from the remote operating device 50 to the
local server 30, it is assumed that the menu window Wn
displayed in the bottom of FIG. 5 disappears in the GUI
screen of the in-vehicle device.

In this case, compared to the case in which the menu
window Wn is displayed at the operation reference timing, at
the current timing after the remote operation instruction is
received, there is no menu window Wn displayed, thereby, at
the step S390, it is determined by the host unit 31 of the local
server 30 to control the target equipment 10 to perform the
action to which the remote operation instruction corresponds.

On the other hand, in the case in which the current menu
window Wn after the remote operation instruction is received
is displayed in the GUI screen, at the step S390, it is deter-
mined to control the target equipment 10 to perform the action
to which the remote operation instruction corresponds.

According to the example, the GUI screen is operated
remotely by the user in order to operate the menu window
Wn, however, when the action to which the remote operation
instruction corresponds is performed by the target equipment
10, the target equipment 10 can be suppressed thus not to
generate the executive results of actions which don’t meet the
operating aim by making the menu window Wn disappear.

EXAMPLE 2

The example 2 is the remote operating system 1 in which
the target equipment 10 is a robot’s arm. For example, the
local server 30 is connected with the first camera 21 for taking
photographs of'the robot’s arm, and the second camera 23 for
taking photographs of the object handled by the robot’s arm
by taking photographs of the surroundings of the robot’s arm.
In addition, the local server 30 is connected with a plurality of
sensors 25 for detecting the position of the movable arm part
of'the robot’s arm, the history data containing the correspond-
ing monitoring data is stored in the storing unit 33. For
example, the history data at each monitoring timing stored in
the storing unit 33 is constructed as shown in FIG. 6.

The position sensors which are the first to fourth sensors as
sensors 25 are shown in FIG. 6, and if there is the movable arm
part at the corresponding positions, the ON signal is output,
and if there isn’t the movable arm part, the OFF signal is
output.
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Here, if the information indicating that the movable arm
part is in the first position is displayed in the information
screen in the remote operating device 50, according to the
outside-provided data the managing ID value of which is 2,
then it is assumed that the remote operation in which the
movable arm part is moved from the first position to the next
position (the second position) is performed by the user on the
remote operating device 50. In FIG. 6, the history data the
managing 1D value of which is 2 and the managing ID are
represented as enclosed with thick lines.

On the other hand, the communicating data containing the
corresponding remote operation instruction and the manag-
ing ID 2 is sent from the remote operating device 50 to the
local server 30, and then the communicating data is received
by the local server 30, assuming the latest history data when
the step S330 is performed by the host unit 31 is the history
data the managing ID value of which is 5. Also, in FIG. 6, the
history data the managing 1D value of which is 5 and the
managing ID are represented as enclosed with thick lines.

It can be seen from FIG. 6, when the step S330 is performed
by the host unit 31, the latest history data indicates that the
movable arm part is in the same first position as at the opera-
tion reference timing. In this case, the conditions ON of the
first sensor, OFF of the second sensor, OFF of'the third sensor
and OFF of'the fourth sensor at the operation reference timing
are compared with the conditions ON of the first sensor, OFF
of the second sensor, OFF of the third sensor and OFF of the
fourth sensor at the current timing by the host unit 31 of the
local server 30, and it is determined that the difference is in
the tolerance range. Then, at the step S390, it is determined to
control the target equipment 10 to perform the action to which
the remote operation instruction corresponds.

At the steps S320, S330, by the host unit 31, the output
values of the first to fourth sensors are computed, and the
condition values of the movable arm part can also be com-
puted according to the taken photographs by the first camera
21, then the condition values of the handled target object can
be further computed according to the taken photographs by
the second camera 23, as the values of the condition param-
eter. Then, provided that the difference between the condition
values determined according to these taken photographs is in
the tolerance range, then it is determined to control the target
equipment 10 to perform the action to which the remote
operation instruction corresponds.

On the other hand, as shown in FIG. 7, the case can be
considered in which the current condition represented by the
history data of the managing ID 5 is different from the con-
dition of the operation reference timing represented by the
history data of the managing ID 2. It can be seen from the
example shown in FIG. 7, the output of the third sensor at the
current timing will become ON, even if the output of the third
sensor at the operation reference timing is OFF for some
reason.

In this case, the conditions ON of the first sensor, OFF of
the second sensor, OFF of the third sensor and OFF of the
fourth sensor at the operation reference timing are compared
with the conditions ON of the first sensor, OFF of the second
sensor, ON of the third sensor and OFF of the fourth sensor at
the current timing by the host unit 31 of the local server 30,
and it is determined that the difference is beyond the tolerance
range. Then, at the step S390, it is determined to control the
target equipment 10 not to perform the action to which the
remote operation instruction corresponds.

In addition, the action can be considered, that is, the mov-
able arm part is in the condition of the constant speed posi-
tion-shift according to the type of the remote operation
instruction, however, if the movable arm part is in the condi-
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tion of the variable speed position-shift when the correspond-
ing remote operation instruction is received, then it is deter-
mined at the step S350 that the difference is beyond the
tolerance range.

It can be seen from the example shown in FIG. 8, referring
to the history data involving the history data at the operation
reference timing (the history data of the managing ID 2) to the
history data representing the latest condition (the history data
of the managing ID 7) by the temporal sequence, it can be
determined that there is no condition of the constant speed
position-shift happened in the movable arm part. So, the
current condition can be determined by the host unit 31 of the
local server 30 referring to the history data group during a
certain period.

EXAMPLE 3

The example 3 is the remote operating system 1 in which
the target equipment 10 is a robot’s arm for handling the
objects liable to scratching such as the liquid crystal panel.
For example, the local server 30 is connected with the first
camera 21 for taking photographs of the robot’s arm, and the
second camera 23 for taking photographs of the object
handled by the robot’s arm by taking photographs of the
surroundings of the robot’s arm. In addition, there are a plu-
rality of sensors 25 connected to the local server 30, including
the sensor for detecting the vibration of the movable arm part
of'the robot’s arm, and the history data containing the corre-
sponding monitoring data is stored in the storing unit 33.

Inthis case, the parameter value indicating if there is vibra-
tion happened in the past specified time is computed by the
host unit 31 of the local server 30 (Step S320, Step S330), as
the condition parameter.

It can be seen from the example shown in FIG. 9, when a
remote operation is performed on the robot’s arm by the user
through the remote operating device 50, the condition dis-
played in the information screen is, in the past 5 frames, there
is no relatively large vibration the acceleration of which is
greater than the reference value (represented by chain dotted
lines in FIG. 9). In the example shown in FIG. 9, the operation
reference timing is the timing to which the managing 1D 6
corresponds. On the contrary, at the timing after the remote
operation instruction is received by the local server 30, when
the step S330 is performed, that is the timing to which the
managing ID 10 corresponds, the condition displayed in the
information screen is, in the past 5 frames, the said relatively
large vibrations have happened.

In this case, at the step S390, it is determined by the host
unit 31 of the local server 30 to control the target equipment
10 not to perform the action to which the remote operation
instruction corresponds. Then, it is determined at the step
S420 to be YES and repeat the actions of steps S330~S390,
S420, and when the condition occurs in which there is no said
relatively large vibration happened in the past 5 frames, the
target equipment 10 is controlled to perform the action to
which the remote operation instruction corresponds (Step
S400).

Ifthe local server 30 functioning as such is used, when the
said relatively large vibrations have happened after the
robot’s arm is operated remotely by the user and before the
remote operation instruction is performed, the action to which
the remote operation instruction corresponds can be post-
poned. Therefore, during the time when the vibrations tend to
occur, the damage of the handled target object caused by the
robot’s arm performing the action to which the remote opera-
tion instruction corresponds can be avoided, and the genera-
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tion of the executive results of the actions unexpected for the
user caused by the communication delay can be suppressed.

EXAMPLE 4

The example 4 is the remote operating system 1 in which
the target equipment 10 is arobot for aerospace exploration or
a satellite operating in the outer space. For example, the local
server 30 is connected with the first camera 21 for taking
photographs of the target equipment 10, and the second cam-
era 23 for taking photographs of the object handled/operated
by the target equipment 10 by taking photographs of the front
of the movable arm part of the target equipment 10. In addi-
tion, there are a plurality of sensors 25 connected to the local
server 30, including the sensor for detecting the surrounding
illumination of the target equipment 10 and the sensor for
detecting the oscillation amount of the solar panel of the
target equipment 10, and the history data containing the cor-
responding monitoring data is stored in the storing unit 33.

Here, when the condition of the target equipment 10 based
on the outside-provided data of the managing ID 1 is dis-
played in the information screen in the remote operating
device 50, it is assumed that a remote operation is performed
on the movable arm part by the user through the input unit 59
of'the remote operating device 50. In FIG. 10, the history data
the managing ID value of which is 1 and the managing ID are
represented as enclosed with thick lines. On the other hand,
the communicating data containing the corresponding remote
operation instruction and the managing ID 1 is sent from the
remote operating device 50 to the local server 30, and then the
communicating data is received by the local server 30, assum-
ing the latest history data when the step S330 is performed by
the host unit 31 is the history data the managing ID value of
which is 6. Also, in FIG. 10, the history data the managing ID
value of which is 6 and the managing ID are represented as
enclosed with thick lines.

In this case, the difference between the illumination X1
represented by the history data of the managing ID 1 at the
operation reference timing, and the illumination X6 repre-
sented by the history data of the managing ID 6 at the current
timing is computed by the host unit 31 of the local server 30,
determining if the illumination difference AX is in the toler-
ance range. Then, provided that the illumination difference
AX is in the tolerance range, at the step S390, it is determined
to control the target equipment 10 to perform the action to
which the remote operation instruction corresponds.

The illumination has effect on the detection errors in the
position, posture and so on of the target equipment 10
detected by parsing the taken photographs by the first camera
21 and the second camera 23, or the position, posture and so
on of the target object handled/operated by the movable arm
part. Further, the illumination has effect on the power supply
from the solar panel. Therefore, provided that the illumina-
tion difference AX is in the tolerance range, at the step S390,
if it is determined to control the target equipment 10 to per-
form the action to which the remote operation instruction
corresponds, then the generation of the executive results of
the actions unexpected for the user caused by the illumination
difference can be suppressed.

In addition, according to the oscillation amounts Y1~Y6 of
the solar panel represented by the history data involving the
history data at the operation reference timing of the managing
1D 1 to the history data at the current timing of the managing
1D 6, the posture changing rate of the solar panel is computed
by the host unit 31, and if the changing rate is greater than a
reference value, then itis considered the oscillation amplitude
of the target equipment 10 is relatively large and it can be
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determined to control the target equipment 10 not to perform
the action to which the remote operation instruction corre-
sponds.

Advantageous Effects

In the above, the description of the structure and actions of
the remote operating system 1 according to the embodiment
has been made, according to the remote operating system 1,
when the condition of the target equipment 10 identified by
the user when the remote operation is performed, and the
condition of the target equipment 10 when the target equip-
ment is performing the action to which the remote operation
instruction corresponds, are different from the preset condi-
tion, which is caused by the communication delay etc, the
target equipment 10 is controlled not to perform the action to
which the remote operation instruction corresponds, so the
generation of the executive results of actions which don’t
meet the user’s operating aim can be suppressed.

Other Embodiments

In the above embodiments, the history data is accumulated
in the storing unit 33 by the local server 30, and according to
the accumulated history data, it is determined by the local
server 30 if the target equipment 10 is controlled to perform
the action to which the remote operation instruction corre-
sponds, however, the local server 30 may also be configured
not to accumulate the history data.

For example, the monitoring data from the monitoring
device group 20 required for the said determination is sent to
the remote operating device 50 by the local server 30 as the
outside-provided data, and the remote operating device 50
can be configured to send the corresponding monitoring data
at the operation reference timing to the local server 30 when
the remote operation instruction is sent. According to the
embodiment, the said determination can also be done accord-
ing to the monitoring data sent back by the remote operating
device 50 and the latest monitoring data obtained from the
monitoring device group 20, even if the history data is not
stored by the local server 30.

In addition, in the above embodiment, a managing 1D is
given to each history data to form a history database, however,
the managing ID may not be given to each history data in the
history database. For example, the queue order information of
the history data can be used by the local server 30 in place of
the managing ID. That is, the communication data containing
the outside-provided data and the queue order information of
the corresponding history data can be sent to the remote
operating device 50 by the local server, and the queue order
information of the corresponding history data at the operation
reference timing can be sent to the local server 30 by the
remote operating device 50. Then, the history data at the
operation reference timing can be determined according to
the queue order information and referred to by the local server
30.

In addition, various information which can be used to
determine the corresponding history data at the operation
reference timing can be used in place of the managing 1D, for
example, the size information of the history data, and so on. In
addition, the monitoring device group 20 and the target equip-
ment 10 are shown in FIG. 1 as the structures of the remote
operating system 1 in different devices, however, a part or all
of'the monitoring devices constituting the monitoring device
group 20 can be built in the target equipment 10. The example
in which the target equipment 10 is integral with the local
server 30 may also be considered.
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<Correspondence>

Finally, the correspondence between phrases will be
described. The local server 30 corresponds to an example of
the remote operation receiving system (device). In addition,
the functions implemented by the host unit 31 performing the
steps S320~S345 correspond to an example of the functions
implemented by the detecting unit, and the functions imple-
mented by performing the steps S350~S430 correspond to an
example of the functions implemented by the control unit. In
addition, the functions implemented by the host unit 31 per-
forming the step S120 correspond to an example of the func-
tions implemented by the storing unit.

The invention claimed is:

1. A remote operation receiving system, characterized by,

including:

a receiving unit for receiving a remote operation instruc-
tion for a target equipment from an external device;

a sending unit for monitoring at least one of the target
equipment and a surroundings of the target equipment,
generating provided data provided to the external device
indicating a condition of the target equipment according
to monitoring data sent from a monitoring device for
outputting the monitoring data indicating its monitoring
results, and sending the provided data to the external
device for displaying the condition of the target equip-
ment based on the provided data sequentially;

a detecting unit for detecting a condition variation in the
target equipment generated between a pre-performing
timing and an operation reference timing according to
the monitoring data from the monitoring device,
wherein the pre-performing timing is the timing before
an action to which the remote operation instruction
received by the receiving unit corresponds is performed
by the target equipment, and the operation reference
timing is the timing when the condition displayed on the
external device is monitored in the monitoring device
during instructing the external device to send the remote
operation instruction; and

a control unit, based on the condition variation detected by
the detecting unit, controlling the target equipment not
to perform the action to which the remote operation
instruction corresponds when the condition variation is
greater than the reference, or controlling the target
equipment to perform the action to which the remote
operation instruction corresponds when the condition
variation is equal or less than the reference.

2. The remote operation receiving system of claim 1, char-

acterized by,

the remote operation receiving system includes an accu-
mulation unit for storing the monitoring data from the
monitoring device in a storing device as history data at
each monitoring timing;

the detecting unit detects the condition variation according
to the history data at the each monitoring timing stored in
the storing device.

3. The remote operation receiving system of claim 2, char-

acterized by,

the sending unit is configured to send the provided data
generated based on the monitoring data to the external
device together with an identification code correspond-
ing to the monitoring timing;

the external device is configured to, if instructing to send
the remote operation instruction is performed, send the
remote operation instruction corresponding to the opera-
tion to the remote operation receiving system together
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with a condition information source displayed at the
operation, that is, an identification code of the provided
data;

the receiving unit receives the remote operation instruction
and the identification code;

the detecting unit detects the condition variation according
to the history data at the each monitoring timing stored in
the storing device, at the same time, according to the
identification code received by the receiving unit, the
history data indicating the condition of the target equip-
ment at the operation reference timing is determined.

4. The remote operation receiving system of claim 1, char-

acterized by,

the monitoring device includes a camera, for taking pho-
tographs of at least one of the target equipment and the
surroundings of the target equipment and outputting
taken-photograph data as the monitoring data;

the sending unit sends the taken-photograph data to the
external device as the provided data.

5. The remote operation receiving system of claim 1, char-

acterized by,

regarding to the condition variation, if a condition differ-
ence, between the condition of the target equipment at
the pre-performing timing and the condition of the target
equipment at the operation reference timing, is greater
than a reference, before the difference becomes to be
equal or less than the reference, the target equipment is
controlled, by the control unit, not to perform the action
to which the remote operation instruction corresponds;
and, the target equipment is controlled to perform the
action to which the remote operation instruction corre-
sponds when the said difference is equal or less than the
reference.

6. The remote operation receiving system of claim 5, char-

acterized by,

if the state in which the difference is beyond the reference
lasts for more than a specified time, the control unit
abandons the remote operation instruction.

7. A remote operating system, characterized by, including:

a remote operation receiving system of claim 1; and

a remote operating device, as the external device, for send-
ing the remote operation instruction to the remote opera-
tion receiving system, and displaying the condition of
the target equipment according to the provided data
received from the remote operation receiving system.

8. A non-transitory storage medium comprising a program,

characterized by,

enabling an information processing system of a computer
to perform the following steps, wherein a remote opera-
tion instruction for a target equipment from an external
device is received by the information processing system:

a sending step for monitoring at least one of the target
equipment and a surroundings of the target equipment,
generating the provided data provided to the external
device indicating a condition of the target equipment
according to the monitoring data sent from a monitoring
device for outputting the monitoring data indicating its
monitoring results, and sending the provided

data to the external device for displaying the condition of
the target equipment based on the provided data sequen-
tially;

a detecting step for detecting a condition variation in the
target equipment generated between a pre-performing
timing and an operation reference timing according to
the monitoring data from the monitoring device,
wherein the pre-performing timing is a timing before an
action to which the remote operation instruction corre-
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sponds is performed by the target equipment, and the
operation reference timing is the timing when the con-
dition displayed on the external device is monitored in
the monitoring device during instructing the external
device to send the remote operation instruction; 5
a control step, based on the condition variation detected by
the detecting unit, controlling the target equipment not
to perform the action to which the remote operation
instruction corresponds when the condition variation is
greater than a reference, or controlling the target equip- 10
ment to perform the action to which the remote opera-
tion instruction corresponds when the condition varia-
tion is equal or less than the reference.
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